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claims were obvious under 35 USC §103(a).^ Claims 11-19 were cancelled by 
applicant in response to a restriction requirement and do not form part of this appeal. 

Status of Amendments: All amendments submitted by applicant during the course of 
prosecution are believed to have been entered by the Examiner. A listing of the claims, 
as amended and entered by the Examiner, appears in Appendix "A", attached hereto. 

Procedural History: Of the 23 claims originally submitted with the instant application, 
applicant canceled claims 1 1-19 in response to a restriction requirement, and added 
new claims 24-27 drawn to the elected invention. In her first substantive communication 
of 14 March 2005, the Examiner rejected claims 1, 2, and 4-7 on the basis of 
anticipation and claims 3, 8-10, and 20-27 on the basis of obviousness.^ Applicant 
amended the claims to distinguish the claimed invention in certain respects, and to 
clarify certain terms in other respects. In addition, applicant added new claims 28-30 
and cancelled claim 23. 

In response to applicant's amendment and remarks, the Examiner issued a 
second and final office action. In that second substantive communication, the Examiner 
changed her §1 02(b) rejections to §1 03(a) rejections with respect to claims 1, 2, and 4- 
7, and maintained her §1 03(a) rejections with respect to claims 3, 8-10, and 20-27. She 
further rejected §1 03(a) newly added claims 28-30. Because several rejections 
appeared to be based upon insufficient understanding of the invention by the Examiner, 
applicant believed that an interview with the Examiner would resolve most, if not all, 
differences of opinion between the Examiner and the applicant. Moreover, applicant 
believed that a collaborative approach to the proper selection of key terminology would 

^ Applicant had cancelled claim 23 prior to issuance of the referenced Final Office Action; the Examiner 
failed to reflect this cancellation in the Final Office Action. Nevertheless, in at least one communication 
since then the Examiner had confirmed this fact, however, both the Final Office Action and the last 
Advisory Action reference claim 23 as pending. Consequently, appellant is not appealing this claim. 
Additionally, claim 7 stood rejected under 35 USC §112 112, however, applicant presumes that the 
rejection was withdrawn upon consideration by the Examiner of a reference supporting applicant's 
position. Nevertheless, it appears that claim 7 has been rejected on the same basis as the other pending 
claims in the application, and therefore is included with the claims for which review is sought. 
^ The Examiner also rejected claim 7 under 35 USC §112 fl2, but this rejection is not germane to the 
issues herein for the reasons expressed in the previous footnote. 
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assist the Examiner in understanding applicant's position ttiat tlie claimed invention 
patentably defined over the prior art. 

After an interview with the Examiner and her supervisor, applicant believed that 
resolution and clarity had been achieved, and applicant filed his response to the final 
office action on 7 October 2005. Due to a word processing error, the response failed to 
show the tracked changes to amended claims 1 and 2, and the Examiner dutifully 
issued a Notice of Non-Compliant Amendment. Within four days of applicant's receipt 
of the Notice of Non-Compliant Amendment, applicant submitted a response thereto 
wherein the error was remedied. Thereafter, the Examiner issued a second Advisory 
Action, declining to enter applicant's amendments on the basis that "the newly added 
limitation that the intermediary film be generally uncured and used as a precursor to a 
final manipulation and curing process requires further search and consideration." 

After reviewing the prosecution history of the application, it became quite clear to 
applicant (and later to the Examiner) that originally submitted claim 20, which was 
examined and rejected, consisted of nearly identical language and limitations, and 
therefore the Examiner's refusal to enter the amendment was issued in error. In the 
originally submitted claim 20, applicant used the term "uncured intennediary film", which 
was later amended to use the term "preset" in response to the agreements reached 
during the interview. After a telephone conversation with the Examiner wherein 
applicant expressed his position, the Examiner asked applicant filed a Request for 
Withdrawal of the Advisory Action and Entry of Applicant's Amendments of 31 October 
2006. Apparently conceding applicant's position, the Examiner entered applicant's 
amendments and issued the last Advisory Action shortly thereafter. In that last Advisory 
Action, the Examiner maintained her previous rationale for rejecting the pending claims, 
precipitating applicant's appeal. A copy of all claims upon which this appeal is based 
and for which amendments have been entered appears in Appendix "A" attached 
hereto. 
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Summary of the Claimed Subject Matter^ 

Applicant's claimed invention relates to an edible protein film composition that 
can be fomied into a plurality of shapes through the "joining" and/or "bonding" of 
selected portions of the film(s) during the manufacturing process. The composition of 
the film is primarily of protein, and a preferred shape is a pocket for receiving other 
foodstuffs. See, Abstract. The invention is particularly directed to both an intermediary 
film (for making a final product) as well as a final, cured product created from the film. 
Independent claim 1 is directed to the intermediary film while independent claim 20 is 
directed to a two-part configurable film. In both instances, the resulting final product is 
not an element of the base, independent claims. Page 1, lines 23-29; page 2, lines 8- 
17. In particular, the intermediary film of claim 1 as amended comprises a generally 
uncured intermediary film having greater than 50% processed protein by weight and a 
non-laminated thickness of between about 1mm to 4mm to be used as a precursor to a 
final manipulation and curing process. The two part configurable film of claim 20 
comprises a first preset film having greater than 50% muscle protein by weight, and a 
second preset film having greater than 50% muscle protein by weight, wherein the first 
film and the second film are joined to each other at pre-established locations prior to 
and during subsequent curing to form bonds there at. 

Grounds of Rejection 

1 . The Examiner rejected claims 1 , 2, 4-7 under 35 USC § 1 03(a) over Devro 
Limited. WO 92/01394 ("Devro") in combination with Kojima et al., JP 56137871 A 
("Kojima"). Devro is represented as disclosing an edible protein matrix for use in 
creating edible compositions and comprising an intermediary film having greater than 
50% processed protein by weight (page 6, lines 35-36 and claim 9). Kojima is relied 
upon to supply the missing thickness element, e.g., a film thickness of between 0.5-2 
mm (abstract). With respect to the remaining rejected claims, Devro Is represented as 
disclosing each additional claim element. 



' All citations herein are made to the text and pagination appearing in WO 03/034829 (PCT/US01/30184). 
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2. The Examiner rejected claim 3 under 35 USC § 103(a) over Devro in 
combination with Kojima and further in combination with Fetzer et a!., US 

41 33901 ("Fetzer"). Fetzer is represented as disclosing a moisture content within the 
parameters of claim 3. 

3. The Examiner rejected claim 10 under 35 USC § 103(a) over Devro in 
combination with Kojima and further in combination with Nakajima, US 4670276 
("Nakajima"). Nakajima is represented as disclosing the use of surimi as the processed 
protein. 

4. The Examiner rejected claims 8, 9, 20-30 under 35 USC § 103(a) over 
Devro in combination with Kojima and further in combination with Food Packaging 
Technology ("FPT"). FPT is represented as disclosing the common practice of making 
various pouches from one or two intermediary preset films. 

ARGUMENT IN SUPPORT OF PATENTABILITY 

1. The rejections of claims 1, 2, 4-7 under 35 USC § 103(a) over Devro In 
combination with Kojima are unsupported and therefore must be withdrawn 
because a skilled practitioner would not be motivated to seek Kojima even with 
the benefit of hindsight. 

The Examiner's rationale for maintaining the rejections suffer a fatal infirmity: only 
through the reliance on improper hindsight can the combination be sustained. Devro 
discloses a collagen protein, ultra-thin film moisture barrier. The publication states that 
"...the films of the invention are generally undetectable (whether visually or 
organoleptically) in the cooked products." Page 5, at lines 3-6. Thus, while there is no 
disclosure concerning the thickness of the Devro films, one can infer that they are 
sufficiently thin so as to be generally undetectable by sight, touch or taste. This 
inference is further bolstered by the fact that a hydrophobic coating applied to the film is 
only 0.0005" thick (5 ten thousandths of an inch). Page 10, at lines 35-36. Thus, Devro 
not only discloses such a delicate moisture barrier film, but also teaches the importance 
of such covert films. 
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Apparently conceding that Devro lacks disclosure concerning comparatively thick 
films, the Examiner relies upon Kojima to establish the presence in the prior art of 
thicker films, i.e., films in the range claimed applicant. It is applicant's position, 
however, that the proposed combination of Devro and Kojima is improper regardless of 
Kojima's disclosure or any other prior art reference that discloses any moisture barrier 
film having visual or organoleptical properties. As established above, the intended 
purpose of Devro's moisture barrier film is to be transparent to the consumer of the food 
product in which it resides. For this reason, Devro relies upon a collagen protein 
mixture (preferably from cattle skin or intestines) as opposed to that comprised of 
muscle tissue, since it is not feasible to obtain the required very thin film from a non- 
collagen protein mixture. In other words, the objective in Devro is to create a very thin 
film. 

In direct opposition to the teachings and objectives of Devro, the Examiner 
contends that a skilled practitioner in the edible moisture barrier arts and knowledgeable 
about Devro would be motivated to seek alternative film compositions that a) could not 
form the required " generally undetectable" thin film because of the requirement that the 
films be between 1-4 mm in thickness (claim 1), or b) are created from muscle protein 
(claim 2), which is incapable of forming the thin films, which are the objective of Devro 
as stated above and therein."* Stated alternatively, why would a skilled practitioner 
seeking to create a thin moisture barrier film that is imperceptible to a consumer be 
motivated to seek alternative film compositions and properties that can only form highly 
perceptible films, thus defeating the very objectives espoused in Devro? Furthermore, 
why would such a practitioner wish to create comparatively thick films in the first place? 
Devro's film is a covert component in a food product, while applicant's film is the product 
itself. The inescapable conclusion is that a skilled practitioner would not be inclined to 
seek such comparatively thick films nor be inclined to increase the perceptibility of 



^ The inventor had made this assertion earlier in the prosecution of this application, and the Examiner has 
not rebutted it. If the BPAI believes that a declaration or other supporting evidence is needed, applicant 
requests leave to provide this Board the same. 
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moisture barrier films. Thus, tlie combination advanced by tlie Examiner to reject tfie 
invention of claim 1 is improper and must be withdrawn. 

With respect to claim 7, applicant has established that the units of measurement 
regarding the gel strength of the films is proper. See applicant's response to the 12 July 
2005 office action and Appendix "B" herein. Insofar as the Examiner has failed to 
establish any prior art meeting this additional limitation, applicant submits that any art- 
based rejection is unsupported, and that any non-art-based rejection is moot. 

2. The rejection of claim 3 under 35 USC § 103(a) over Devro In combination 
with Kojima and further in combination with Fetzer is unsupported and should be 
withdrawn because the base combination of Devro and Kojima is improper. 

Fetzer is represented as disclosing a moisture content within the parameters of 
claim 3. Regardless of whether Fetzer is applicable, the underlying Devro-Kojima 
combination is improper for the reasons expressed above, and therefore the 
combination advanced by the Examiner with respect to claim 3 must fail. 

3. The rejection of claim 10 under 35 USC § 103(a) over Devro in combination 
with Kojima and further in combination with Nakajima is unsupported and should 
be withdrawn because the base combination of Devro and Kojima is improper. 

Nakajima is represented as disclosing the use of surimi as the processed protein. 
Regardless of whether Nakajima is applicable, the underlying Devro-Kojima 
combination is improper for the reasons expressed above, and therefore the 
combination advanced by the Examiner with respect to claim 10 must fail.^ Moreover, 
skilled practitioners appreciate that surimi primarily comprises muscle protein, which for 
the reasons expressed above in section 1 above, cannot be processed into a thin 
moisture barrier film of the quality expressed by Devro. 

4. The rejections of claims 8, 9, 20-30 under 35 USC § 103(a) over Devro in 
combination with Kojima and further in combination with FPT because the 



^ Applicant notes that the basis for rejection appears to be linked to claim 1 ; the dependency of claim 1 0 
was changed to claim 20 by amendment during prosecution and all other rejections of claims based upon 
claim 20 incorporate the FPT publication. 
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claimed combination involves joining preset films and subjecting them to a 
subsequent cure while the relied-upon combination fails to disclose or suggest 
such a final product. 

FPT is represented as disclosing the common practice of making various 
pouches from one or two intermediary preset films. Claim 20 differs from claim 1 in that 
it is directed to describing the nature of the joinder between two films comprising 
processed protein. As elucidated during applicant's interview with the Examiner, usage 
of the following terms and phrases, whose meanings are present in the specification at 
page 5, lines 24-29 and page 5-6. lines 30-3, is neither incidental nor accidental: "preset 
film"; "joined"; "prior to and during subsequent curing". Through experimentation, it has 
been found that creation of a cavity or pocket from the intermediary films is optimized 
when an initial form is established, beginning with preset films (as that temri is defined in 
the specification). Once the films are set, and thus take on the form imparted by, for 
example, a mold, selected portions of each film can be joined to one another prior to 
and during a subsequent curing action to form the desired bonds. If the intermediary 
sheets were cured prior to the subsequent joinder, a bond could not be formed absent 
the use of some "glue" such as molten cheese (as advanced by Nakajima), which 
applicant implicitly rejects. 

In view of the foregoing, applicant has been unable to identify any prior art 
reference that discloses or suggests a configurable protein matrix comprising two preset 
films that are selectively joined to each other, prior to any formal curing, in order to 
create a direct film-to-film bond during the formal curing process. The invention 
disclosed by Nakajima relies upon a filler layer to effectuate a bond between two cured 
sheets of surimi. This is not what is claimed in applicant's claim 20. Moreover, the 
technology disclosed by Nakajima teaches by omission that a surimi-to-surimi bond is 
not possible without such a filler layer. The Examiner's attempts to rely upon FPT to 
establish knowledge in the art concerning bonding of one film to another do not take into 
consideration the claimed limitations. However, simple heat and compression of an 
already cured film is not what applicant claims, nor are there any suggestions in this or 
other references supporting the Examiner's proposition. The fact remains that the 
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bonds between the preset films are carefully created, and the means by which they are 
created are not disclosed or fairly taught in the prior art. 

CONCLUSION 

After receiving the second office action, it became apparent to applicant that the 
Examiner may not have appreciated the nature of the claimed invention. During and 
immediately after the interview, applicant believed that the Examiner understood the gist 
of the invention: either an intermediary edible protein matrix having a generally thick film 
sufficient for forming a pocket to receive food stuffs (as opposed to a virtually 
imperceptible thin film), or such cured films having bonds there between wherein the 
preset films are joined prior to and during subsequent curing to form bonds thereat. 
When applicant submitted claim amendments intended to clarify the claims and clearly 
establish patentability of the same, the Examiner issued an Advisory Action refusing to 
enter applicant's amendments On the erroneous basis that such amendments would 
require additional search. When pointed out that the amendments complained of were 
in fact previously considered in a claim with nearly identical import, the Examiner 
withdrew her refusal and entered applicant's amendment. However, she maintained her 
basis for rejecting the claims, much to applicant's dismay. 

The fact remains, however, that the claimed Invention Is neither taught nor 
suggested by the combination advanced by the Examiner, or the Examiner has failed to 
supply the motivation of a skilled practitioner knowledgeable of Devro to seek Kojima. 
On either of these bases, the Examiner's rejections of the pending claims must be 
reversed and the application passed to issuance if no further impediments remain. 

/// 
/// 
/// 
/// 
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Respectfully submitted, 
GRAYBEAL JACKSON HALEY LLP 



Stephen M. Evans 
Attorneys for Applicant 
Registration No. 37,128 
155-108*" Avenue NE. Ste 350 
Bellevue, WA 98004-5901 
Phone: (425)455-5575 
Fax: (425)455-1046 
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APPENDIX "A" 
CLAIMS UNDER APPEAL, AS AMENDED 

The following claims represent what are believed to be the current state of claims 
after entry of all prior amendments as reflected in applicant's submission of 28 October 
2005 and the Examiner's Advisory Action of 3 January 2006: 



1 . An edible protein matrix for use in creating edible compositions and cavities for 
receiving removable foodstuffs comprising: 

a generally uncured intermediary film having greater than 50% processed 
protein by weight and a non-laminated thickness of between about 1mm to 
4mm to be used as a precursor to a final manipulation and curing process. 

2. The matrix of claim 1 wherein the processed protein is derived from muscle 
tissue. 

3. The matrix of claim 20 wherein the films further comprise water in excess of 25% 
by weight. 

4. The matrix of claim 20 wherein the films further comprise a starch. 

5. The matrix of claim 20 wherein the films further comprise an oil. 

6. The matrix of claim 20 wherein the films further comprise a surface adjunct for 
modifying the surface characteristics of the films. 

7. The matrix of claim 20 wherein the processed protein of the films has an average 
gel strength between about 850 and 1000 g/cm, inclusive. 
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8. The matrix of claim 1 wherein the intermediary film is folded upon itself after 
presetting, and selected portions thereof bonded to one another to form a cavity 
to retain objects placed therein after subjecting the cavity to curing. 

9. The matrix of claim 1 wherein two intermediary films are opposed to each other 
after presetting, and selected portions thereof bonded to one another to form a 
cavity to retain objects placed therein after subjecting the cavity to curing. 

10. The matrix of claim 20 wherein the processed protein is surimi. 

1 1 . (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Canceled) 

15. (Canceled) 

16. (Canceled) 

17. (Canceled) 

18. (Canceled) 

19. (Canceled) 

20. A configurable edible protein matrix comprising: 

a first preset film having greater than 50% muscle protein by weight; 

a second preset film having greater than 50% muscle protein by weight, and 
wherein the first film and the second film are joined to each other at pre- 
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established locations prior to and during subsequent curing to form bonds 
there at. 

21 . The configurable edible protein matrix of claim 20 wherein the first film and the 
second film are portions of a single film. 

22. The configurable edible protein matrix of claim 20 wherein a portion of the pre- 
established locations between the first and the second film is not bonded, 
thereby forming an opening. 

23. (Canceled) 

24. The configurable edible protein matrix of claim 20 wherein the first and the 
second films have an outer surface and wherein at least one outer surface 
comprises a visually perceptible synthetic design. 

25. The configurable edible protein matrix of claim 20 wherein the first and the 
second films have an outer surface and wherein at least one outer surface 
comprises a tactilely perceptible synthetic design. 

26. An edible proteinacious envelope comprising: 

at least one film having greater than 50% processed protein by weight, 
wherein the at least one film is configured to form an envelope structure 
for containing foodstuffs and defining an opening through which the 
foodstuffs may be inserted. 

27. The envelope of claim 26, further comprising edible foodstuffs within the 
envelope. 
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The envelope of claim 20 wherein the first and second films are laid up in 
respective first and second concave molds during presetting, whereby each film 
generally adopts surface contours of the respective molds. 

The envelope of claim 26 wherein exterior surfaces of the envelope comprise at 
least one of synthetic visual or tactile features. 

The envelope of claim 26 wherein the foodstuff comprises primarily 
carbohydrates. 
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MOISTURE BARRT ^ 

This invention relates to a moisture barrier film, and 
more particularly to an edible film which is suitable for 
5 use as a moisture barrier in food products. 

Films have been used in food preparations for various 
reasons for centuries. These applications include the 
protection of raw and cooked foods, the containment of wet 
10 foods and flavours, the separation of wet from dry foods, 
and the preventing of drying. Examples of the use of 
natural films, in food products are sheep/hog stomach for 
wrapping/. coinininuted<<.meat as in haggis, and the use of 
intestines - .■ibr - the manufacture of sausages (see 
15 Tannahill, p., "Food in History", pub. Stein & Day, NY.). 
In this century, the evolution of plastics films and 
plastics laminates has allowed a great diversification in 
food wrapping for the purposes of protection from gross and 
microbial contamination, inhibition of oxidation, and 
20 containment (see Daniels J. A. et al (1985) J. Food Protect. 
48, 532; Neilsen, H.J.S. (1983) J. Food Protect. 46, 693; 
and Jantavat, R. & Dawson, L.E. (1980) Poultry Sci. 59, 

1053). 

25 Collagen, a naturally occurring connective tissue 

protein, has been used for the manufacture of food wrapping • 
films on. a commercial basis. Films of this type are 
disclosed, for example, in US-A-3664844 and US-A-3529530 . 
The benefits of using collagen for the manufacture of food 
3 0 films are that it is a natural product, the chemistry of 
which is well understood (see Ramachandran, G.N. & Reddi, 
A.H. (eds.) (1976) "Biochemistry of Collagen", pub. Plenum 
Press, NY. & London), it can be readily comminuted and 
converted to a viscous gel or mass and it can be extruded in 
35 a number of forms including films (see Chvapil, M. (1979) in 
"Fibrous Proteins: Scientific, Industrial and Medical > 
Aspects", Vol. 1, pp. 24 7 et seg (D. Parry & L. Creamer, . 
eds.), pub. Academic Press, NY. & London). Collagen films 



SUBST/TUTF cur 



casein -=».lbuinin or gelatine' with polyr . -charides such as gum 
arabic w.id starch. Such a film/ like Conventional collagen 
films, is moisture-permeable. ..... . . . 
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Moisture-impermeable films have also been widely used 
in the food industry. These Include, for example, the 
vvy^ aplastics' - food ^fiwrappings^-alre^ 

' : . ear l i er ' exanip 1 es ' Include' 'th^ ' use ' t h i\ ' ancient •'ch in 4*s e ' 6 f ' 
15 edible wax coatings on fruit to prevent drying during 
storage and the use of fat wrappings (lardings) in 16th 
century Britain • 

More recently, a non-edible, disposable food wrap made 
20 from a laminate of saccharides and vinylon film has become 
available from Showa Denko K.K. of Japan.. This film is said 
to absorb moisture, thereby limiting moisture migration. 

Japanese Patent No. 301387 (Kanebo K.K.) describes a 
25 zeolite-based non-edible film with moisture absorbing 
ability which is claimed to extend shelf -life. 

Some attempts have also been made in recent years to 
produce commercially viable films which are both edible and 
3 0 moisture-impermeable. For example, wax and protein sprays 
have been used in the bakery industry, but with little 
success. 

The combination of fatty acids and modified cellulose 
35 with wax layers has been reported for use . as a moisture 
barrier film (see Kamper, S,L & Fennema;, 0. (1984) J. Food 
Sci. 49, 1478 and 1482; and (1985) J. Food Sci. 50, 382; 
Kester, J, J. & Fennema, O. (1989) J. Food Sci. 54/ 1383 and 

'substitute SHEfeT 

__ ?/?«/n^ PA<:T Uorcn r,n. ") n 1 /I ! " , 

^- water which-passes" acro^i" the TTIi unit" area. a "~ 

suitable technique (and the one used herein) is that 
described by Kester & Fennema, (1989) J. Food Sci. 54, 
p. 1384, modified in that water vapour pressure in the 

5 container is maintained at zero by means of anhydrous silica 
gel, rather than anhydrous calcium chloride. The film is 
sealed over lOOml glass jars each containing approximately 
20g of preweighed silica gel, and exposed to a saturated 
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atmosphere of water vapour in air in a desiccator at 2 0 ""C. 
- The rate of water vapour transmission through the film is 
calculated from the weight gain in the silica gel after 
48 hrs exposure, 

5 

The edible, moisture-impermeable films of the invention 
are of value in a variety of applications in the food 
industry. One such application is in the manufacture of 
foods which contain both wet and dry domains. Examples of 
10 such foods include most bakery, pie-type products (such. as 
quiche lorraine, meat pies/ fruit pies and pasties), and 
also pizzas. A quiche filling may typically have a water 
activity (Aw) of 0.97 - 0.99, while the pastry base may have 
a water activity of 0,92 to 0.98. In such products it is 
15 common in industry for .the filling and pastry to be cooked 
together in the final product. Such products, therefore, 
have wet and dry domains in close contact and this can cause 
problems on storage. Moisture from the wet domain can 
easily migrate into the dry domain (the pastry), thus 
20 wetting it and making it more susceptible to microbial 
spoilage, and at the same time making it organoleptically 
less acceptable. Such reactions cause a lowering of the 
viable shelf-life of pies and related products, so that, for 
example, some superior products of this type may have a 
25 chilled; shelf-life of only 24 hours. The film of the 
present invention, providing as it does an effective barrier, 
between^the wet and dry domains of mixed food products, 
considerably enhances the shelf-life of such products. 

30 The protein component of the film of the invention is 

important because it helps to maintain the integrity of the 
film during cooking, so that the moisture-barrier properties 
are retained even after cooking. This is in contrast to the 
fatty acid/modified cellulose films of the prior art, which 

35 are dissipated on cooking, and which are therefore useful as 
moisture barriers only for uncooked products. Moreover , . the 
films of the invention are extrudable, and have better 
handling properties (including increased tensile strength 
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and tear strength) in comparison to such prior art films. 

Surprisingly, the films of the invention are generally 
undetectable (whether visually or organoleptically) in the 
cooked products. Moreover, the films of the invention are 
of low cost and are readily handled by machinery. 



5 



Other applications of the films of the invention include 
the formation of pouches which can be used for portion 
10 control in the manufacture of pies and similar food 
products. Of particular advantage in this application is 
that the films may be heat-sealable. 

The edible protein j ^hich is used in the film of the 
j-" vention is preferably insoluble and fibrous, but globular' 
proteins such as casein, albumen and blood proteins may a lso 

.^^ used ^^ ^ Examples o f__su itable fibrous proteins are 

collagen ^_Jce^tjji__andJTgj tin, of which co llageiPl'i 
preferre d. The protein may be used in its natural form, or 
20 • it may be physically or chemically modified prior to use. 
For example, the fibre length of a fibrous protein may be 
reduced to less than O.lmm by physical means such as by 
forming a fibre gel and then homogenising the gel. 

25 Chemical modification of the protein may include (a) 

so.lubilisation by proteolysis (using, for example, pepsin), 
(b) cross-linking by agents such as aldehydes (e.g. 
glutaraldehyde or reducing sugars) , and aluminium salts, (c) 
denaturation by heating to induce partial or complete 
30 gelatinisation, and (d) hydrolysis with acid or alkali. Two 
or more such chemical modifications may be used in 
combination. For example, collagen may be hydrolysed with 
acid or alkali to form gelatin, and subsequently cross-, 
linked to reduce its solubility during cooking. 



35 



. Whe n collagen is used as the edible pr otei n, it may 
suitably be obtained' from limed bovine corium, i.e. the 
i nner layer of the skin of male or f emale cattle, which has 
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. been . dehaired . and limed using standard commercial 
" ' procedures This material may " be supplied as whole hide- 
sized pieces, or may be substituted by any other bovine 
corium .material from any part of the whole hide, e.g. belly.. 
5 "splits", hide off-cuts. Other hide materials can be 
substituted for this raw material including the hides of any 
of the domestic meat animals, e.g. pig, sheep, deer, goat, 
chicken, turkey and other species commqnly used for food in 
various parts • of the world e.g. -the. skin of fish .or. 
10 kangaroo. 

The polysaccharide is preferably filTn-forming and 

.' pectin,, alginates, ,,agars, carageenans,.; a^ 
15 (e.g. arable, acacia, tragacanth, locust bean and guar) , and 
modified celluloses {e*g. cellulose ethers such as 
methylcellulose^t ethylcellulose^ hydroxymethylcellulose, 
hydroxyethylcellulose, hydroxypropylmethyl cellulose, 
hydroxypropylethylcellulose and carboxymethylcellulose) . 

TM TM 

20 Starches such as corn flour, crystal gum , Dry-Flow , and 
National Starch B38^" may alternatively be used. The 
. preferred polysaccharide is hydroxyprppylmethylcellulose 
(HPMC) . 

25 The hydrophobic material should preferably be tasteless, 

odourless, solid at room temperatures, and . pliable, 
resisting cracking and flaking when the coated film i^ 
manipulated. Suitable hydrophobic materials include edible 
oils and waxes, such as coconut oil, palm oil, palm kernel 

30 oil, acetylated monoglyceride (Dynacet) , glycerol 
monostearate, calcium and sodium steroyl lactate, 
polyglycerol ester and beeswax. Acetylated monoglyceride is 
preferred. 

35 The film will generally contain protein in an amount of. 

from 5 to 75%, m ore t>yef drably from 15 to 35%, and most ■ 
preferably from 20 to 30% by weight of protein plus 
polysaccharide. The film may additionally contain 
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plasticisers, flavourings, colourings and preservatives. 

.. The protein content of the uncoated film, including 
plasticisers and other components, will usually be from 3.5 
to 60% by weight, more usually from 12 to 25% by weight, and 

5 most preferably from 15 to 22.5% by weight. 

Suitable plasticisers include glycerol, sorbitol and 
polyethylene glycol, in amounts up to 40% by weight of the 
uncoated film. Preferably, the film contains plasticiser in 
10 an amount of from 5 to 30% (and more preferably from 20 to 
30%) by weight of the uncoated film. 

, M.. .^^f;iayourangs,.,i.<|f pi^i^ ;*ttie -^/.Mlm (^^anclude •'^ art if ifc la i^^ 

15 colourings include caramel and other permitted artificial or 
natural food dyes, and are generally employed in amounts 
less than 5% by weight of the uncoated film." Preservatives, 
such as propionic acid, sorbic acid, sodium nitrate and 
sodium nitrite, will usually constitute less than 1% by 

20- weight of the uncoated film. 

The film may be formed by extrusion from a 
collagen/polysaccharide gel. The gel preferably has a 
solids content in the range 2 to 10%, and more preferably in 
25 the range 4 to 7%. After extrusion, the gel film is dried 
by any suitable means, such as by hot air. Preferably, the 
film is then brought up to a pH of from 6 to 8 by passage 
through an atmosphere of ammonia. 



30 



The hydrophobic material will generally be applied to 
the film in an amount of from lo to 50 g/iri^, and more 
preferably from 20 to 40 g/m^ of film surface, to produce a 
coating which is from 10 to 50 micrometers thick. Suitable 
coating techniques include dipping and brushing, but it is 
35 preferred to apply the coating by means of a heated roller 
or spray. 

The. films of the invention, and methods for their 
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manufacture, are now further illustrated by reference to the 



. follpwing example,, and to the Figures, in which: 



IT- 

T- ' 
^. . 

3r: 

T. 

art- 

• » film of the present invention, and 



Figure 1 is a graph showing the results of penetrometer 
5 studies of the pastry base of a quich^ prepared ' with the 
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Figure 2 is a graph showing the effect of the film of 
the invention on' the moisture content of quiche pastry. 

EXAMPLE 

. 1. Washing and decalc^ ^^^.^^ 

15 Limed; bovine corium (or" other suitable collagen source) 

is placed in a large rotating vessel, e.g. a stainless steel 
Challenge-Cooke mixer or any other similar devices for 
freely mixing the raw material with water and other solvents 
to aid rapid washing/decalcif ication. Several deliming 

20 agents which remove chemically deposited and chemically 
bound lime by conversion into readily soluble salts can be 
utilized, e.g. amroohium sulphate, COg deliming systems, 
' hydrochloric acid, malic acid, acetic acid, lactic acid, 
citric acid-sodium citrate, or ammonium chloride. 

25 

The temperature of the system should be less than 20**C. 
The procedure is continued until the final liquor pH is 
approximately 4.5 - 5. The hides are then washed in water 
and drained. The washed hides may then be stored at 2 -10 °C 
30 or deep frozen until required. The temperature of all 
solvents at all stages should be less than 20°C. 

2. Grinding 



35 The washed, decalcified and salted raw material is 

passed through a grinder for initial comminution. The whole 
pieces of corium are fed continuously into a grinding device 
such as a Weiler or Wolf king industrial food grinder. The 
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material is passed through a plate or plates with 5mB-10imn 
holes such that 100% of the material is comminuted into 
approximately 5mm-10mm sized pieces of wet grind. The 
temperature of the material should be minimised at this 
5 stage. This wet grind is then transferred immediately to 
the next stage. 



Iji Comminu tion and mixing 



10 The grind is pumped with water directly from the 

Wolf king or Weiler grinder to a hide and water holding tank. 
The resulting slurry is further comminuted by passing 
.... Karl Schnell M using plate sizes in the 

range of .i^Smra or through a Stephan Microcut. The 
15 temperature rise is minimised at this stage and the 
resultant collagen pulp stored in the pulp holding tank. 
Food grade hydrochloric acid, glycerol, sorbitol and 
optionally aluminium sulphate are then charged to a second 
holding tank (Acid Tank), together with water and ice, 
20 Suitable final concentrations in solution of these 
components are within indicated ranges: 





hydrochloric acid 


•075 - 1.0% 




glycerol 


.5 - 1.0% 


25 


sorbitol 


4 - 6% 




aluminium sulphate 


.005 - .01% 



The contents of the pulp tank and acid tank are blended 
together using a Stephan Microcut or similar high shear 
mixer or a Nauta mixer. The desired gel constituents are 
obtained and the resultant gel is stored in a blend tank for 
a minimum of 12 hours. 



^ — Preparation of collaaen/pnl ysacchar ide opI 

35 

The collagen gel thus obtained from the previous step 
is mixed in a Giusti pressure/mixing vessel, using iced 
water for cooling, with a solution of polysaccharide 



wo 92/01394 



10 



PCr/GB91/01244 



containing sufficient plasticiser to give a final solids 
content of 3.5% with a ratio of 25:75 
collagen: polysaccharide by weight and the same final 
percentage of plasticiser as in the collagen only gel. 
5 Suitable polysaccharides include guar gum, locust bean gum, 
National Starch B38, crystal gum, "Dry--Flow" , corn flour,, 
methyl cellulose and hydroxypropyl methyl cellulose (HPMC),- 
preferably HPMC.. , 

10 The resulting gel is homogenised using a Ch.erry Burrell 

homogeniser with automatic pressure control (34.5 ± 1.4 MPa, 
ie 5000 ± 200psi, with a minimal temperature rise) and 
passed into a line, tank at a minimum of -7 3 0min Hg via a 
deaerating distributor. The tank is pressurised to 270 kPa 

15 (2.7 Bar) and the gel then passed through two gel filters. 
Four filter banks are used to allow changing of gel. filters 
- 2 for the first filter (placed in parallel) and 2 for the 
second filter (placed in parallel) . The first and second 
filters should be placed in series, and the gel filters 

20 should be capable of retaining particles greater than 
0,076mm (0.003") . 

5. Extrusion 

25 The gel is transferred directly to an extruder. For 

extrusion, the gel is maintained at a maximum temperature of 
19 ± 4^*0) and extruded at 345 kPa (50 psi) onto a suitable 
conveyor, such as a PTFE (polytetraf luorethylene) coated 
glass fibre belt/ The film is then batch-dried on the 

3 0 conveyor at 45®C for approximately 2 0 mins. 

6. Hydrophobic coating 

A hydrophobic layer is applied to one surface of the 
35 film using a heated roller loaded with the coating material, 
producing an even coating approximately 12.5 micrometres 
(0.0005") thick. Materials tested were: coconut oil, 
beeswax, palm oil, palm kernel oil, acetylated monoglyceride 
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1. Coo king Trials 
(i) Quiches 



Quiches were prepared in 200 mm or 140 mm diameter 
aluminium moulds 

10 ■'■ 

Pastry ingredients: % 

yy. -.^ . 0 .-; , ^Margarihe ; • "'[ 'v^iX^IVlV^ ^'^^n^-Avy-''^-- !*-29^^^^ 

15 Water, chilled ' ' " - . " . 11.7 ' ' 

Salt 0^3 

Half the flour and all the margarine was blended in a 

food processor to form a smooth paste. The salt was 

20 - dissolved in the water and creamed into the mixture. The 

other half of the flour was added and the mixture processed 
to a homogeneous ball of pastry. 250g or 12 Og of pastry was 
trolled by hand to 4mm thick and pressed into the mould and 

trimmed. The base of the /preyent. 

25 expansion of air bubbles distorting the pastry during 
cooking. 

Filling ingredients: %. w/w 

30" Milk, skimmed 74.8 

Eggs, whole 24.9 

Salt 0.3 • 



The milk was heated to 50 °C and the eggs and salt beaten 
35 in. 330g or 200g (for smaller quiches) of filling was added 
to the raw pastry base. In the experimental quiches, the 
pastry base was first covered with the film of the 
invention, with the hydrophobic surface uppermost.. The 
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Pascri-y was made to the recipe L^iscribed above, and 
10 1400inin diameter aluminium moulds were lined with 4mm thick 
rolled pastry. 200g of commercial tinned meat filling in 
gravy was added directly to the pastry shell or retained 
within ''ari'Vexperimehtal film pouch prior to placing in the 
shell. . A.top crust (80g of pastry) was placed on-top of the 
15 pie. Pies were baked at IVS'^C for 35-40 minutes, allowed to 
cool to room temperature, then chilled to 5°C. 

8 . Assessments 

20 (i) Shrinkage 

Any shrinkage of the film was detected visually on 
separation of the filling from the pastry base. 

25 fii^ Penetrometer Studies 
* 

A characteristic of the pastry base which varies with 
moisture content is the resistance to deformation under 
applied pressure. This was measured in 50mm discs cut out 

30 of the pastry after removal of the filling, using a Lloyd 
tensile tester, type 5002, with an 8mm diameter probe 
attached to a 100 Newton load cell, crosshead speed 25mm per 
min. The. characteristic of the stress/strain curve which 
was used was the peak height (Fig. 1), corresponding to 

35' "firmness" or resistance to penetration; this was expressed 
as Newtons (N) . 



^^^'^^ ixxm poucnes', using a neacea mexai oar, prior "to 
placing in't^K^^ple case. 

(iii) Shrinkage on Cooking 

Collagen film with no polysaccharide component shrank 
during cooking in quiches, exposing the pastry base and 
allowing penetration of moisture from the filling. However, 
inclusion of polysaccharide in the collagen film 
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(iii) Moisture Content . . . . 

The filling was separated from the pastry base and both 
5 were ground to homogeneity. lOg samples were weighed before 
and after heating at SO^'c to constant weight (6h for pastry, 
20h for filling), 5 replicate samples were taken from each 
pie or quiche. 

10 (iv) Sensory Assessm^nh 

A standard, triangle taste for sensory difference was 

. ■ '. ' '^ ''f ^fJ^PJ^^y ■ • P^^ei^^ of ^- ' 2 4 S'^tag ter ^ H^^'S'SA^ ^ ^ 

:';;;\^pf ;,;quiche^ w^jire.']^ 

15 presentation was balanced. Identification of one film- 
containing sample from two control samples was evaluated' 
using the BS" 5929V Part 1 (1980) test." . ' ' ' 



20* 



9, Results 

(i) Film Production 



No problems were encountered with the production of 
collagen/polysaccharide films; all those produced hac;! 
25 sufficient mechanical strength and flexibility for handling, 

(ii)Heat-seal jnq nf v^^^ ' 



30 



It was found possible to seal portions of pre-filling 
^"^^ f..^^^ pouches, using a heated metal bar, prior to 
placing in ""tlie^ple case. 

(iii) Shrinkage on Cooking 

35 Collagen film with no polysaccharide component shrank 

during cooking in quiches, exposing the pastry base and 
allowing penetration of moisture from the filling. However, 
inclusion of polysaccharide in the . collagen film 
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substantially reduced this thermal shrinkage: Methocel 
showed no detectable shrinkage during cooking in quiches. 

(iv^ Water Migration in Quiches 

Examination of the pastry base typically showed three 
layers : 

1. Closest to the filling was an opaque, white, 
10 soft, greasy layer. 

2. A central layer which was white, dry and 
■ "crumbly" with small visible air spaces. 

15 3. An outer layer, in contact with the cooking 

container, which was pale brown, dry and crumbly. 

(a) Moisture Content 

2 0 The migration of moisture from filling into the pastry 

base increased with time, illustrated by the change in water 
activity (Table 1) . This change was confirmed by 
measurement of moisture content (Figure 2, upper curve). 

25 Incorporation of the film of the invention into quiches 

significantly reduced the rate of moisture migration into* 
the pastry, determined by moisture content. The results of 
comparative tests involving the use of films coated with 
different hydrophobic materials are set out in Table 2. The 

3 0 best results were obtained with acetylated monoglyceride as 

the hydrophobic material. Not only was this most effective 
in reducing water migration, but it also had the best 
characteristics for application, adherence, flexibility, 
taste and mouthfeel, and it was therefore used for all 
35 subsequent tests. 

A further series of comparative tests showed that a film 
comprising hydroxypropylmethylcellulose as the 
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polysaccharide component was more effective as a moisture 
barrier than similar films containing alternative 
polysaccharides (Table 3) . HPMC was therefore used as the 
polysaccharide component in subsequent tests. 

5 

Figure 2 (lower curve) illustrates the reduced rate of 
water migration into the pastry base of a quiche in which 
the filling and the pastry base are separated by a film 
comprising collagen and HPMC, with a coating of acetylated 
10 monoglyceride. 

(b) Pastry Crispness 

The load/deformation characteristics of the pastry base 
15 measured on a tensile tester are shown in Figure 1. The 
three regions of the curve. A, B and C, are thought to- 
correspond to the three; layers of the cooked pastry, 
described above. The mean rupture load of the pastry 
decreased during storage, but the decrease was significantly 
2 0 less in quiches incorporating the film when compared with 
controls (Table 4) , 

'(c) Taste Panel Assessments 

25 The hedonic scores from a taste panel showed a clear 

improvement in "crispness" of the pastry in quiches with 
film (Table '5) . The scores indicate consistently higher 
"brittleness" and lower "softness" for the film-containing 
samples. 

30 

(V) Detectabilitv of the Film 

A taste panel assessment showed that a non-neutralised 
collagen film was detectable in quiches ~ due to its texture 
35 and "bitter" taste. .However, a collagen/Methocel/Dynacet 
film which was neutralised after extrusion using ammonia was 
not detected by a significant proportion of tasters (10/24 
compared with an expected 8/24 in the BS 5929 Part 1 
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The moisture content of the base crust in control pies 
rose by/ ■•.!% between 24 and 48h, .:.:..reas the moisture 
content of pies containing- film rose- only 0^-7%. (Table 6).. 
The top crusts/ however, showed a similar rise in water 
content in control and f ilm-:containing pies. . 

: VlBy'';y i.baa^7De firo'per^ifes^ ^'^''''-'^-^'^'^^^^ 

The ruptuire-load of the top arid base crusts were 
measured 24 and 48h after. cooking.; .The. pies containing film 
showed a significantly lower rupture load then controls in 
the top crusts at both 2 4 and 4 8h, but a higher rupture load 
for the base crust (Table 7) . 

It will be appreciated that the present invention has 
been described above by way of example only, and that many 
variations are possible within the scopq of the appendant 
claims. . ; . ... .: ..\ . 
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Palm kernel oil 
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20 . 
CLAIMS 

.1; A film comprising an edible protein and an edible 
polysaccharide, said film having a coating of an edible 
5 hydrophobic material on at least a portion of a surface 
thereof, 

2 . A film according to claim 1 wherein said edible protein 
is a fibrous protein or a modified fibrous protein. 

10 

3. A film according to claim 2, wherein the fibrous protein 
is collagen, 

4. A film according to any preceding claim, wherein the 
15 polysaccharide is selected from charged polysaccharides, ' 

gums and modified celluloses. 

5. A film according to claim 4 wherein the polysaccharide 
is hydroxypropylmethylcellulose. 

20 

6. A film according to any preceding claim, wherein the 
hydrophobic material is an edible oil or wax. 

. 7. A film according to claim 6 wherein the .hydrophobic 
25 material is an esterified glyceride. 

8. A film according to claim 7 wherein the esterified • 
glyceride is acetylated monoglyceride. 

30 9. A film according to any preceding claim wherein the film 
comprises from 3.5 to 60% protein, from 3.5 to 60% 
polysaccharide, and from 0 to 40% plasticiser, said 
percentages being by weight of the uncoated film. 

35 10. A film according to any preceding claim wherein the 
hydrophobic material is present in an amount of from 10' to 
50 g/m^. 
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Figure 29 Krafier shear cell. (Cou>t^y ou4o<i Technology Corp., Rocl 



and Ihe test sample mass and ai^are large^ the mucncp<sf]ocBl iircgularities 
i|^educed. o 



A. Punch (Penetration) Test 

The punch test, aithough it is considered an empirical test, is the single most 
IKjpular gel measurement technique used in the surimi industry for evaluating 
gel strength" or stiffness. The punch test imitates the lai^e deformations to 
failure mvolved in mastication. Many studies have been reported that conelate 
puncture methods with the sensory properties of surimi gels. This attribute of 
the test coupled with its convenience, has made it popular for the quaUty control 
witmn the sunmi industry. 

^'I^V^^L^T '"'"^^^ developed by Matsumoto and Axai (39) and later 
modified by Okada (40): The "Okada Gelometer" became the standard instru- 
mental method used in the Japanese surimi industry. In this test, a pmich probe 
.of a speciiic diameter (3.0 mm) and length (25 mm) is used to- compress the 
surface of a gel specimen at a constant deformation rate (10-60 mm/min) until 

TfixT^n ""f f penetrometers used in industry operate at 

a fixed 60 mm/mm and a 5,0-mm probe is commonly used. 
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■ The recorded peak force (F) at break and the depth of penetration are-used 
to descnbe the gel properties. Often these two values are multipUed togete to 
give the jelly strength." The jeUy strength is the value that is used in the Japa- 
nese gradmg standards. This type of measurement has been frequently used for 
surum gel samples and offers a good correlation with attributes such as first-bite 
hardness. 

Although it is very simple and most widely used for objective measurement 
withm the surimi industry, several restrictions are given as foDows: 

1 . For this test to be adequate, either the range of cohesiveness needs to 
be small enough that it is not considered an important sensory note, or the hard- 
ness and cohesiveness of the samples are related in a consistent way so they 
are not mdependent This is often true if protein concentration, species, fiUer 
mgredients, and process variables are invariant. The cohesiveness of most surimi 
seafood vanes significantly, depending on surimi quality, and the cohesiveness 
and hardness vary independently. 

\ punch is usually conducted using a sphere (5-30 mm diameter) 
dnven by a small-diameter shaft at a speed of 10-60 mm/min. A change in 
test vanables can lead to different results for the same sample. For instance, by 
mcreasmg the downward speed of the probe (Fig. 30) and the size of the probe 
(i^ig. 31), the puncture force for the sample increases. 

3. Fracture property measurements of foods are much less reproducible 
than small deformation parameters, and a coefficient of variation (standard devia- 
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Rgure 31 Effects of probe diameter on deformation values of gels. (Adapted from 



TJL ^'^^^ P'^^'^h t^t, which 

measures gel properties at a point of penetmtion into the gel. coefficient of varia- 
nt ,^,^h ^ ' ^''^"'^ ^"^"^ '^"^ P^^*^^ ^fe'^^ ^« ^^Pte where 
tfie number and extent of such defects may vary from sample to. sample UsuaDy, 

firmer gels show a higher trend for increased eiror m tfie force value. Vacuum 
chopping may be one option to improve the precision of the test. 

' T ^ ""^^ strength, which is often referred to as jeUy 

on Z T!"' ^^^^^y ^"rimi. Gel strength calcu- 

d^Z T "^"^ ^^""^ ""^^"^P^^"^ deformation using a unit of "g.cm" . 
hZ^1^-?u sigmficant meanings to the theological properties of gels, 

f a Zhn ^ " ""^^^'^ ^P"^P^ "^"S^y> "^^^ - '-rimi industry 
Sffe2^ ^"f"^' ^ ^""'''^^^ ^ ^^g^^^ it is obvious that five 

of^hr' f ' 'T^'^.^^^ gel strength (960 g.cm), but the protein quaUty 

forct id . ^^S^^^y <^-^nt When located in a texture map ba^ed on 
eoualirnri^!?^^^ . ''^'^"'^^^ Therefore, if all surimi is • 

cSefn^t 'T^^^ f ^^'^^^ ^^^^^y value be- 

deoL ^fnT T ^"^^ P^^^^^^- B^^^^s^ force values 

depend on the quantity of proteins (inversely moisture), the purchase of surimi 
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"A^L^ouJd ,gi^ the.least value. Therefore, force and defonnation values must 
be expressed individuaUy, not in the form of gel strength (or jelly strength, gxm), 
to indicate the gel fonctionaUty of smirai ^ ^ J ^ Sui,S.cm;, 



B. Texture ProfU^naiysi's 

^ A group at the Ggd^lTo^Corporation Tecfam9^enter 
Ngment of^e^:^ture profile kgalysis (TPA)jH^ir 
bife-^jze pi€ce of food, a cube a§roxima]t^i cm, to 25 

DTession) two times in a re^^cating motion, whic 




f^^^^aw. From the rej^alcing^rce-time 



parameters that 



curve: 



with the sensory evaluati^s 



pioneered/t^e^evel- 
volved compressing a 
original height 
itates the actiwi 
of te3(^Il^al 
ta^neters 



were extracted (1). 

^Tft^S^^^^y '^^ detemrinati^i^Q^a number 
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